Gel-based proteomics of unilateral irradiated striatum after gamma knife surgery.
Gamma knife surgery (GKS) is used for the treatment of various brain disorders. The biological effects of focal gamma ray irradiation on targeted or surrounding areas in the brain are not well-known. In the present study, we evaluated protein expression changes in the unilateral irradiated (60 Gy) striatum in rat. Striata of irradiated and control brains were dissected 16 h post-irradiation for analysis by large-format two-dimensional gel electrophoresis (2-DGE). In parallel, we also examined the un-targeted contralateral striatum over the control for potential changes in proteins patterns that may have occurred due to the effects of irradiation to the unilateral striatum. A total of 17 reproducible and differentially expressed silver nitrate-stained protein spots in the irradiated striatum was detected on 2-D gel. Their subsequent analysis by tandem mass spectrometry (nESI-LC-MS/MS) resulted in the identification of 13 nonredundant proteins. Interestingly, out of these 13 changed proteins, 2 proteins were also detected in the contralateral striatum. Some of the significantly changed proteins identified were creatine kinase, protein disulfide isomerase A3 precursor (PDA3), and peroxiredoxin 2 (Prx2). Western analysis with anti-PDA3 and anti-Prx2 antibodies revealed 4 and 2 cross-reacting protein spots on 2-D gel blots. Interestingly, after GKS, in the irradiated and un-irradiated striata, these spots showed a shift toward the acidic side, suggesting post-translational modifications. Taken together, these results indicate that unilateral irradiation during GKS triggers molecular changes in the bilateral striata.